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Abstract 


PROBLEM TO BE SOLVED: To obtain a new compound, excellent in thermal stability, moisture 
resistance and sensitivity, having photochromism good in repetitive durability of coloring and 
decoloring and useful as a reversible optical material such as an optical recording material, a copying 
material, a masking material for superresolution or an optical modulating element material. 
SOLUTION: This compound of formula 1 [(n) is 2-5; A Is formula II (R1 is an alkyi; R2 is H or an alkyi; 
R3 is H, an alkyi, phenyl, etc.), etc.; B is formula II, III (R4 and R5 are each R1 ; R6 is H, an alkyi, 
cyano, etc.; R7 to R9 are each H), etc.], e.g. i-(3-(2,4-djmethyl-5-(2-(4-methoxyphenyl)ethynyl) 
thienyl))-2-(3-(1 , 2-dimethyl-5-methoxyindolyl))-3,3,4,4,5,5-hexafluorocyclopentane. The compound of 
formula 1 is obtained by simultaneously reacting a compound of formula IV with aryl-lithium derivatives 
ALi and BLi. 
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6 (p pm) 



1 . 
2. 
3. 
6. 



97 (s 
23 (s 
7 5 (s 
6 0-7. 



2) MS 
m/ e 



4 8 3 (M ) 



[0090] e) 1- (3- (2, 4-v>^;U-5- 
(2- (4-> h^v7x-;U) xf^-;u) f^X- 
JU) ) -2- (3- (1 , 2-vy^;U-5-> h+v 
>r>K»j;u) ) -3. 3, 4, 4, 5, 5-^^^7;U 

2 Om I (D-fX75Aa(c3?JS«1 -d) •e^*btlfc1 



2. 04 (s 

3. 30 (s 



3H) 
3 H) 
3 H) 

24 (m 3H) 



3 H) 
3H) 



- (3- (2, 4-v>^;u-5-xf-x;u) ^XX 
;U)-2-(3-(1, 2-v>^;u-5-> h^v>r 
>K'j;U) ) -3, 3, 4, 4, 5, 5-^^V"P)Ut 
Qv^a^>'r>4 8 3mg (1. Ommo I) . x h 
(h'j7xx;utxX7-f y) /^7V'5A20mg 
(0. 0 1 7mmo I ) . 3^itm^ 3m g (0. 0 6 



10 



6mmo I ) 4-a— K> h + v^>-if>0. 234g 
(1. Ommo I ) . vy5^;U;fx;UAT5 K5m 1 . h 
'J x^;uT = > 1 m I J Atl. S««ft» 7 0*t-e 1 % 



[0093] (mmmz) 

1, 2-t*X (3- (2. 4-v>f^JU-5- (2- 
3, 3, 4, 4, 5, 5-^+-9'7;U;j-av^P'<>T 
[0094] a) 1, 2-eX (3- (2, 4-v>^ 

;u-5- (2- h'j>^;uv'j;ux^-;u) ^^x- 

) -3, 3, 4, 4, 5, 5-^^-9-:7;U:*-Pv^7 

§fil Om I (7) 2 OP 7^:^=3(3. SIJSCHi - a) irPl 
»(CLrSit$4lfc3-3-K-2, 4-v>^;U-5 



Tre«ita(3 3) (D<b^tS!3 2 0mg (IR^S 
4. 3%) $»fco 
[0 0 9 1 1 
[^b3 4] 



-(33) 



H) 
H) 
H) 



- (2- K';y^;Ui/'JVUXf^->U) f^:f:7x>3. 3 
4 g (10. Ommo I ) <1:IIS6«1 -b) tl^fllfrL 
rSit^tifcl- (3- (2, 4-v>^;U-5- (2 

- h'jy^^Uv'J^Ux^'-VU) f^x-;u) ) -2, 3, 

4. Og (10. Ommol) it^3IJfi<55l -c) 

TI5«igiC (3 4) Oit^^S. 
1 1 g (i|X^6 3. 0%) ^^9fco 

[0095] 

[^b3 5] 



MeO, 



[0 0 9 2] 





1 ) ' H-NMR (CDC I 3 *) 
<S (p pm) 2. 00 (s 

2. 2 7 (s 

3. 69 (s 



2) MS 
m/ e 



3H) 
3H) 
3H) 

6. 6 5-7, 5 6 (r 
5 8 9 (M* ) 



OMe 



2. 09 (s 3 

3. 40 (s 3 
3. 7 8 (s 3 
7H) 




[0 0 9 6] 5J«rfil: 
MS 

m/e 5 8 8 (M* ) 

[0097] b) 1. 2-ex (3- (2, 4-vy^ 
;U-5-X5^x;u) 5^xx;u) -3, 3, 4, 4. 5, 

T h7:^^;u7>^xt^A7;u;f'J K(^>x h^t Kp7 

7>S?SSIIJS^2-a) -ei^b+lfcl . 2-t*^(3 



Me —(34) 

C=C-Si-Me 
Me 

-(2. 4-v>f^;U-5- (2- h'j>f'>l'VU;UX 
^x;U) f^x->U) ) -3, 3, 4, 4, 5, S-'v^ 
-9-7;U:l-Pi/^P'<>T>3. 7 1 glcWLT 2f&a* 
ffll^4Ci:IUnl**^S«1 -d) i:(^«(cLT. TIS« 
aga (3 5) (Dib^1Sl2. 0 1 g (©$7 2. 0%) J 

[0098] 
[<b3 6] 
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-(35) 



[0 0 9 9] ^mm: 

MS 

m/e 4 4 4 (M* ) 
[0 10 0] c) 1 , 2- fT. (3- (2, 4-v>^ 

;u-5- (2- (4-> h^v7x^;u) x^-;u) ^ 

X-;U) ) -3, 3, 4, 4, 5, 5-'s:^-9-7;U;J-Q 
1, 2-e7. (3- (2. 4-vy^;U-5-X5'- 

)i) ^x-;u) -3, 3, 4, 4, 5, 5-'^^-y-:7;u 

p/<>f->4 42mg(1. 0mmol).T' 
h5+X (h'j7x^;U7t^;Z.:7-f /) /<^v'!7A40m 



;=C— H 



g (0. 034mmo I) . 3't7^bffl26mg (0. 1 
2 2mmo I ) 4-3— hV h^V-O-lf^O. 468 
g (2. Ommo I ) . i;>f^;U7tx;UAT5 Kl Om 

U h 'J x^;uT 5 >2m I if t^4^. S*afe«70*t: 

ftKx^;UT?tttii«l^j§^ei$aEB^Ltco Itb^KfcS 
tC^iSI^S V <j * y;u:^ 7 AC^ p V h y 7 :7 -f -ic J: y 

«ML. TIBfltig^ (3 6) (;)^b^«33 1 6mg mm 
4 8. 2%) ^lifco 

[0101] 

[^b3 7] 




-(36) 



1 ) ' H-NMR (CDC I 3 



6 ( p p m) 



2) MS 
m/ e 



2. 1 6 (s 

3. 7 7 (s 

6. 64--6. 

7. 20-7. 



6 H) 
6 H) 
98 (d 
54 (d 



2. 2 8 (s 6 H) 

4 H) 
4 H) 



6 5 6 (M ) 

[01 03] immms) 

1, 2-eX (3- (2, 4-vy^;U-6- (2- 
(4-vy^;i.T5y 7xx;u) x^x;u) ^xx . 
;u) ) -3, 3, 4, 4, 5, s-^^v-yji^toi/^ 



^mi^i>rtt>^)iz. 4-a-K-N, n-v>^jut5 

y^>-tf>^ffilV l^filO^jfeT'TlSWiSS (3 7) O 
v7'J-;UXi^>Sib^^a2 7 4mg (ift^40. 2 

%) $»fco 

[0 10 4] 
[{b3 8] 



(Me)2N 

[0 10 5] 



-(37) 



N(M9)2 
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1 ) H-NMR (CDC I 3 ^) 



S ( p pm) 



2. 1 4 (s 6 H) 



2. 34 (s 6H) 



2. 97 (s 1 2H) 

6. 3 S'-e. 8 2 (D 4H) 

7. 07'-7. 56 (D 4H) 



2) MS 
m/ e 



6 8 2 (M ) 



[0 10 6] (llffi^4) 

1- (3- (2, 4-v>^;U-5- (2- (4-v^ 
^;UT5y :7xz.;u) x^-;u) f^x-;u) ) -2- 
(3- (2, 4-v>f^;i.-5- (2- (4-v>f^yU 
T5y:7x-;U) Xx-VL) ^xx;u) ) -3, 3, 
4, 4, 5, 5-^++f-7;U:fP v^a^V-rXDSiiS 

USE^i irfciNT c) ^c;)3-:^a^-i , 2-v>^ 
71.- 5 h^v-r> K-;u(0ftt><'Jic3-:fp^- 



2, 4-vy^;i/-5- (2- (4-v>^;uT5>':? 
ix;u) Xt-xvu) ^^7x>Sffii\ EOe) 5i(D4 
-3-K-> h+v^>-tf>a)ft*5yic4-^D^-v 

(3 8) r*n^$:fl^v7'J-;UXx>S<b^?»^»fco 
[0 10 7] 
[{b3 9] 



FgC CF2 



Me 

(Me)2N— ^^^—C=C^gA| 




--(38) 



CH=CH 



[0 10 8] 



W/^N(Me)2 



1 ) ^ H-NMR (CDC I 3 4^) 
5 (p pm) 2. 0 8 (s 3H) 



2. 1 0 (s 3 H) 
2. 2 7 (sH-s 6H) 
2. 9 3 (s 1 2 H) 
6. 2 9-7. 50 (m 1 OH) 



2) MS 
m/ e 



6 8 4 (M ) 



[0 10 9] (mmme) 

1- (3- (2, 4-v>^;U-5- (2- (4-v/ 

^^UT'Sy :7x-;u) x^-;u) f^x-ju) ) -2- 

(3- (2, 4-v>^;i/-5- (2- (4-eUv 
;U) Xtx;u) ^'XX^U) ) -3, 3, 4, 4, 5, 5 
- ^ +-9- :? ;i.;J- □ V ^ □ K > -f > cDSiS 

SIJg<5l|1 lCfcl^r c) «0 3-:fP^-1 , 2-v>^ 

;u-5-y h+v-<> K-;^0ftt^yl::3-':^a^- 



2, 4-v>^;U-5- (2- (4-e'JvM Xt-x 
;U) 5^^:7x>^fflL\ ROe) 3iCD4-3-K-> h 

^ i/^ >-tf >(7)ftt) yir4-:?p^-v>^7U75y^ 
>-tf>^fflLN^Zi:lC^orTSafl|jgS (3 9) T?^* 

[0 110] 
[1b4 0] 



[0111] 




■(39) 
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1 ) H-NMR (CDC I 3 *) 
6 (ppm) 2. 15 (s 3H) 2. 17 (s 3H) 

2. 32 (s + s 6H) 2. 97 (s 6H) 
6. 40-7. 7 0 (m 1 OH) 

2) MS 
m/e 6 4 2 (m' ) 



[0 112] immme) 

1- (3- (2, 4-v>^;U-5- (2- (4-v7 

yyjL-j\.) x^-ju) ^x-;u) ) -2- (3- 

(2, 4-v>^JU-5- (2- {4-> h^v:7x:i 
;U) X7^-;U) f^X-;U) ) -3, 3, 4, 4, 5, 5 

- ^+-9* ;u:i- a V ^ □ /< >T XDSiS 

IIJE«iI1 (CfclNT c) ]S(D3-:^D^-1 . 2-v>^ 

;u-5-y h+v/-r>K-;KDftt?<'Jic3-:fp^- 



2, 4-v>^;U-5- (2- (4-> h+v:7x- 
;u) Xtx;u) ^;<-:7i>^ffiL\ SOe) S<7)4-a 
-K-y h+v^>-tf>(7)ft*?yiZ4-:/P^-vT/ 
^>•tf>^ffll^^C<!:lr<fcorT^Efllig^C (4 0) t*^ 

[0 113] 

[<b4i] 




-(40) 



CH=CH 



[0 114] 




OMe 



1 



1 ) H-NMR (CDC I 3 tp) 
S (ppm) 



2. 
2. 
3. 
6. 



09 (s 

3 1 (s 
8 1 (s 

4 3-7. 



3 H) 
3H) 
3H) 
8 3 (m 



2. 20 (s 
2. 34 (s 

1 OH) 



3 H) 
3H) 



2) MS 
e 



6 5 3 (M* ) 

[0 115] (.mmmi) 

1- (3- (2, 4-v>5^;U-5- (2- (4-vy 
f^^UTSy :7xx;u) x^x;u) ^X-7U) ) -2- 
(3- (2, 4-v>^;i.-5- (4- (4-v>f^;U 
T5>':7xx;u) -1 , 3-':f^vx-;u) f^xx 
;u) ) -3, 3, 4, 4, 5, 5-^^-9'7;U;j-Pv^ 

IIS6<M1 lrfcL^r c) lIc;)3-3fP^-1 , 2-v>^ 

;u-5-y h4rv-r> K-;^a)ftt^y(r3-":^p^- 



2, 4-v>f^;t/-5- (4- (4-vy f^yUTSy "7 
xx;u) -1, 3-::^^ vxx;u) ^;t-:7x>^fflL\ 
fiOe) JSCD4-a-K-> K + v'<>-tf><7)ftt)yi3 
4 - :^ P ^ - V > 5^ H y K >-lf > ^ffl C t IC J: 
oTTIBW®^ (4 1 ) •C^F**l^vT'j-;UXx>36 

[0 116] 
[^b4 2] 




-(41) 



CH=CH, 



[0 117] 




N(Mefe 
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1 ) H-NMR (CDC I 3 



6 (p pm) 



2. 03 (s 3H) 

2. 1 7 (s 3H) 

2. 9 1 (s 6H) 

6. SO--?. 60 (m 



2. 06 (s 3H) 

2. 2 6 (s 3 H) 

2. 93 (s 6H) 
1 2 H) 



2) MS 

m/ e 



7 1 0 (M* ) 



[0 118] (mmms) 

^, 2-ex (3- (2, 4-vy^;u-5- (2-7 

i-;i/Xf^-;U) ^^X-yU) ) -3. 3, 4, 4, 5, 
S-'^^+l-Z^iU:*- Pv^P^l/xXDSiia) 2, 4- 
vy^;u-3-3-K-5- (2-7x-;UX^->l.) 



-a) (z]Kl^rx5^-;^^'J>5^;^v7va)ft 

5C<l:l::<*:orTE«ia^ (4 2) r'^*ti^^:t:7x 

[0 119] 
[^b4 3l 




c=c 



[0 12 0] ^^«ffil: 
MS 

m/e 3 3 8 (M* ) 

[0121] b) 1 , 2 -ex (3- (2, 4-VP^^ 
;u-5- (2-"7x-;UX^-;U) ^x-;i.) ) -3, 
3, 4, 4, 5, 5-^+-9-'7;U:fP^^P^>x>a> 



-(42) 



b) fcj:i;i-c) -e^Tofc(0i:[^»a)Sf^^^f7Ct 

lcJ:orTE1tiia (4 3) -e^^tiSvT'J-JUXx 

[0 12 2] 
nt4 4] 



[0 12 3] 




~(43) 



1 ) ' H-NMR (CDC I 3 4=) 
(5 (p pm) 2. 2 0 (s 6 H) 

7. 2 8-7. 8 2 (m 

2) MS 
m/e 5 96 (M* ) 



2. 32 (s 6H) 
1 OH) 



[0 12 4] (mmm9) 

1. 2-t'X (3- (2->^;i/-6- (2- (4-> 
h + v7x-;U) X^xyu) K>7^xx;i.) ) -3, 
3, 4, 4, 5, 5-^^-9-7;u:i-p vC?n^>x><D 



a) 3-:/P^- (2-yf^;i/-6- (2- (4-> h 
+ v:7xx;u) x^x;u) ^>7^:i-:7x>(DS3g 

II -a) I3^tl^r3, 5-va-K-2. 4-v 



> ^;u^;f7 X xoftt? y ic 3 - :?p^- 6 - 3- K- 
2-y^;^^>^/f^+7x>^fflL^. x^^x^u. ijy^ 
;uv7></)ftt>yic4-> h+v:7xx;uT-tr^u>$ 

(4 4) ■C^**l'5^W5^^:7xVR»<*6. 93g 
(IK¥6 8. 7%) ^mzo 
(0 12 5] 
[<b4 5] 
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c=c 




-(44) 



OMe 



[0 12 6] 



»«ffil: 

1 ) ' H-NMR (CDC I 3 tp) 
<S (p pm) 2. 5 O (s 3 H) 

6. 50--8. 00 (m 

2) MS 
m/e 3 5 7 (M* ) 



3. 84 (s 
7H) 



3 H) 



[0127] b)1- (3- (2->^;i/-6- (2- 

;u) ) -2, 3, 3, 4, 4, 5, 5-^:f^yjito 

USSe^l -b) fzS^LNT 2, 4-v>^;U-3-3-K 
-5- (2- h'J>^;i/v'j;UX5^-;u) f^:f7x>(D 
ftt?y(Z||«£ffl9-a) T*l#b;Kfc3-:?P^- (2- 



y^;i/-6- (2- (4-p£ h+v:7x-;u) x^- 

$ft^c:i:(::<*:or. TIBWiSiC (4 5) -e^$*u-S^ 
/r'j-;i/X^>^jb^1S)2. 56 g (iK*8 8. 2 

[0 12 8] 
t<b4 6] 




[0 12 9] ^^«ffi: 
MS 

m/e 4 7 0 (M* ) 

[0130] c)1, 2-t*X(3 - (2->5';U-6 
- (2- (4-> h^v:7xr:;u) xf^->u) /<>7^ 
X-;u) ) -3, 3, 4, 4, 5, 5-^+-9-7;U:J-P 

-c) (Zj^$l^T3-'^P^- 1 , 2-v>^;U 

^#b+lfc3-:^P^- (2-/^JU-6- (2- (4- 
> h4rv7xx;u) x^-;u) ^>y^;f:;x>^ffl 



■(45) 



l\ 1- (3- (2, 4-v>^;U-5- (2-h'J> 

^;uv'j;bx^-;u) 5'x-;u) ) -2, 3. 3, 4, 
4, 5, 5-^:^$:7;u;i-p v^p^>T>a)ftt?yic 
3l!IW9-b) r*f#b4tfci- (3- (2->^;u-6 
- (2- (4-y h^v:7x^;u) X5^x;u) K>7f^ 

X-;U) ) -2, 3, 3, 4, 4, 5, 5-^-^^7;U 
;i-p P^>i^>^fflL^^l^nli[^ttO»f^$^T3 - 
tiZ^-oX. TEfltit^ (4 6) r*^*4x*v7»J-;U 
Xx^Sib^iai. 36 g (i|R^7 6. 6%) $»fco 

[0131] 

[^b4 7] 



MeO 



[0 13 2] 



H 



1 ) ' H-NMR (CDC I , ff) 




16 



6 (ppm) 2. 2 1 2. 4 7 (Sl^Slitt: s 3H) 
3. 63 (s 3H) 
6. 7 0-7. 6 5 (m 7 H) 

2) MS 
m/ e 



47 0 (M* ) 
[0 13 3] (HJS^I 0) 

1 - (3- (2->5^;U-6- (2- (4-y h+v7 
x-ju) x5^-;u) K>75^x-;u) ) -2- (3- 
(2, 4-vy^;U-5- (2- (4-y h^V^xH 
;U) X^-;u) f^xx;u) ) -3, 3, 4, 4, 5, 5 

a) 2, 4-V>^;U-3-a-K-5- (2- (4- 



S?i6<59i-a) lr]f$LNrxf^-;uh'j>^;uv7>cDft 
t)yi::4-> h+v:7xx;^T•tr5^U>^fflt^SC<t)U 
niil^»lCtT5Ci:(z^oTTK«ig^ (4 7) r*^$ 
4x^f^:*-7x>R»(*5. 23 g (itt^SO. 2%) ^ 

[0 134] 
[{b4 8] 



Me 



Me 



[0 13 5] 



-(47) 



1 ) ' H-NMR (CDC I 3 
<5 (ppm) 2. 37 (s 3H) 2. 45 (s 3H) 

6. 8 7 7. 00 7. 4 5 7. 60 (dd 4H) 

2) MS 
m/e 36 8 (m' ) 



[01 36] b) 1- (3- (2-y5^;u-6- (2 
- (4-> h:^v:7x-;U) x^-;u) /<>7^x- 
;u) ) -2- (3- (2, 4-v>5^;U-5- (2- 

(4-> h4^v:7xx;u) X5^x;u) ^x-;u) ) - 
3, 3, 4, 4, 5, S-'^^-y-^VU^i-Q P^Vt 

HJfiffyi -c) ^c]5$l^r3-:^□^-1 , 2-vy^;u 
-5-> h^v-r> K-;K;)ftt)yirll!fi«5i O-a) 

rf#btLtc2, 4-vy^;i.-3-3-K-5- (2- 
(4-> h+v:7xx;u) X5^x;i.) T;j-:7x>$ffl 
l^. 1- (3- (2, 4-v>TVl/-5- (2-h'j> 



T;i/i/g;ux5^x;u) f^x-;u) ) -2, 3, 3, 4, 
4, 5, B-^-^^yjiTt-ui^^ao^xDitt^^Jlz 
S?J6^9-b) r*?#f>;txfci- (3- (2->^;u-6 
- (2- (4-y h + v:7xx;U) x^x;u) Ki^^J^ 
Xx;U) ) -2, 3, 3. 4, 4, 5, 

□ V ^ P ^ > ^ ffl t ^ ^ ia^ a)Sf^ ^ ^T 3 C 
tiZjioX. TK«itiC (4 8) r'^**t-5vT'j-;U 
X^>S{b^<Sl1. 87 g (11X^8 1. 2%) ^mzo 

[0 13 7] 

[^fc4 9] 



MeO 



[0 13 8] 



H FaC CF2 




C^C 




-(48) 
OMe 



1 ) ' H-NMR (CDC I , ip) 
S (ppm) 1. 97 2. 2 4 2. 26 2. 40 

2. 5 9 (.±»^tt» s 9H) 

3. 8 1 (s 3H) 



2. 42 



17 



6. 7 8-7. 6 3 (m 1 1 H) 



2) MS 
m/e 6 9 2 (M* ) 

[0 13 9] ^mmm^ ^ ) 

1 - (3- (2-^f^;U-6- (2- (4-> h^i^y 

x-vu) x^-;u) K>y^x-ju) ) -2- (3- 
(2, 4-v>^;L.-5- (2- (4-vTy:7x- 
;U) 5^X-;U) ) -3, 3, 4, 4, 5, 5 

- ^ ^-9- :7 ;u;j- □ V {7 Q X >cDfiit 

a) 2, 4-v>^;U-3-a-K-5- (2- (4- 



-a) (I)^$t^Txf^-;^h'Jy f^;uv^>(Dft 

t5y(C4-vT/:7xx;^T-tr^U>^fflt^'5Ctian 
(il^»lCf7 3-itlC<*:orTIHfllitiC (4 9) r^*4x 
^^:i-7x>RI9»:4. 06 g (i|R$7 5. 2%) 

[0 140] 
[<b5 0] 




[0141] 



1 ) ' H-NMR (CDC I 3 



-(49) 



6 ( p p m) 



2. 38 (s 
7. 60 (s 



2) MS 
my e 



3 68 (M ) 



[0142] b) 1-(3- (2->^;i.-6- (2 

- (4-> h^v:7x-;u) x^-;u) /<>:/5^x- 

;u) ) -2- (3- (2, 4-v>tF^;U-5- (2- 
(4- vry r7x-;u) x^-;u) ^x-;u) ) -3, 
3, 4, 4, 5. 5-'s^-9-:7;u;i-av^a/<>i^>(7) 



II -c) (cjKLNr3-:^p^-i , 2-v>^;u 
-5-> h+v>r> K-;K7)ftt5yiciij£#yi i-a) 

Vnh>Mz2, 4-v>^;U-3-3-K-5- (2- 
(4-vT>':7xx;u) x^-;u) f^;t-:7x>$ffll\ 
1- (3- (2, 4-vy5^;u-5- (2-h'j>^;u 



6 OMH z) 
3 H) 2. 
4H) 



46 (s 3H) 



i/<j;UX^-^U) ^X-;U) ) -2, 3, 3. 4, 4, 

ffl9-b) r*l9b*ifci - (3- (2->^;u-6- 

(2- (4-y h^v^xx;U) x^-;U) K>y^x 
x;u) ) -2, 3, 3. 4, 4, 5, 5 7;U;i- 

ic<*:or. TlHfltit^ (5 0) -e^^^t^vru-vux 

xVS^b^1^l2. 0 1 g (11X^7 1. 0%) ^»fco 
[0 14 3] 
[^b5 1] 



Me 



•(50) 



CN 



[0 14 4] 

1 ) ' H-NMR (CDC I 3 *) 

<5 (ppm) 2. 00 2. 1 7 2. 2 6 2. 34 2. 40 
2. 4 5 (tl:(*Rt±«: s 9H) 
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3. 8 1 (s 3 H) 
6. 6 9-7. 6 7 (m 



1 1 H) 



2) MS 
m/ e 

3) 1.1 



692 (M* ) 



V (cm ) 2 2 2 8 (CN) 

[0 14 5] immm^ z) 

1 - (3- (2->^;U-6- (2- (4-v7>':?x 
-;u) x^-;l.) k>7^x-;u) ) - 2- (3- 
(2, 4-v>^;U-5- (2- (4-y K + v:7i- 
;U) X5^-;u) 5^X-;U) ) -3, 3, 4, 4. 5, 5 

a) 3-:^a^- (2->^;l.-6- (2- (4-vT 

II -a) irft^L^r 3, 5-V3-K-2, 4-v 



y^;t.^;f:7x>cDft*Dyir3-:fp^-6-a- K- 
2-y5^;u^>y^;f:7x>$ffll\ x5^-;uh'J>f' 
;uv7>a)ft*^yiz4-vT>' :7xx;uT-tr^u>S^ 
l^^C<!:)unl^^^«lc^T5C<!:lc<i:orTlSflliS^ (5 
1) T-^*4l^^^77x>R«»3. 54 g (i|X*5 
7. 5%) S»fco 

[0 14 6] 

[<b5 2] 



[0 14 7] 




-(51) 



1 ) ' H-NMR (CDC I 3 ^) 
6 (p pm) 2. 4 7 (s 3 H) 

6. 98-7. 90 (m 

2) MS 
mXe 3 5 2 (M* ) 



2. 45 (s 
7H) 



3H) 



[0148] b) 1-(3- (2-y5';u-6- (2 
- (4-v7y :7xx;u) X5^-;U) K>7^x- 
yU) ) -2, 3, 3, 4. 4, 5. S-^^^yjl^tO 

SlJfi^l -b) (rS$L^r 2, 4-v>f^^U-3-a-K 

-5- (2- h'j^t^^yuv'j^ux^^-vu) =^tyjL'>o 
ft+^yirnsfieqi 2-a) r'i?b*tfc3-:fQ^- (2 



->5';U-6- (2- (4-vTy :7xx;u) xf^x 

;u) ^>i/5^;i-:7x>^ffiiNrfs]«<7)Sft^tT5c^(i 

J:orTlH«3t5S (5 2) T^^SF^tx-S^ / T <J -;UXx 
>S^b#1Sl. 87 g (l|K^8 1. 2%) ^»fco 

[0 14 9] 

[^b5 3] 




-(52) 



-CN 



[0 15 0] 5J«fffl: 
MS 

m/e 4 6 5 (M* ) 

[0151] c) 1-(3- (2-y^;U-6- (2 
- (4-vTy 7xx;u) x^x;u) K>yf^xx 
M ) -2- (3- (2, 4-v>^;U-5- (2- 

(4-> h+v7xx;u) x^x;u) ^xx;u) ) - 
3, 3, 4. 4, 5. 5-^:t-tl-:7JU4-Dv^P^>Tr 



*JS«q 1 -c) !cjfti>r 3-':^a^- 1 , 2-v>^;u 
-5-> h+v-r> K-;ua)ft*3yi3SiJfiei!i o-a) 
■e»b*ifc2, 4-vy^;u-3-a-K-5- (2- 

(4-> h + v:7xx;u) x^x;u) ^;i-:7x>$ffl 
t\ 1-(3-(2, 4-i;y^;U-5- (2- h'Jp* 
f^;UvU;UX5^x;u) 5^xxjU) ) -2, 3, 3. 4, 
4, 5, 5-'^-^$7;U:i-Pv^a^>T>(0ftt5yiC 
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^mm^ 2-b) v^h*ltz^ - O- (2->^;u- 
6- (2- (4-vry :7x^;u) x^-;u) kw^^ 

X-;U) ) -2, 3. 3, 4, 4. 5, S-^^^yji. 



t\Z^r>X. Tie«ii5$ (5 3) r'^$*l^vT'J-;U 
XT>3g<b&1Sl1 . 02 g (ilR*6 8. 1%) 

[0 15 2] 

[ib5 4] 



[0 15 3] 




(53) 



^«r{i : 

1 ) ' H-NMR (CDC I 3 *) 

<S(ppnn) 1.97 2.14 2.17 2.26 2.41 

2. 4 2 (tl:(*mi4<* s 9H) 

3. 6 3 3. 6 4 (TtftSltft: s 3H) 
6. 6 0-7. 9 2 (m 1 1 H) 



2) MS 
m/ e 

3) 1.1 



6 8 7 (M ) 



J/ (cm' ) 2 2 2 7 (CN) 

[0 154] (mmm^ 3) 

1- (3- (2->5^;U-6- (2- (4-vr>'7x 
^;u) x^-;u) /<>7^xii;u) ) -2- (3- 
(2, 4-v>f^;U-5- (2- (4-i/Ty 7xx 
;U) X5^x;i.) ^X-;U) ) -3, 3, 4, 4, 5, 5 

- ^+-9- :? □ V ^ □ ^ >(DS!i6 

UteffHi -c) ^zt$l^T3-:fp^-1 , 2-v>t;u 

-5-> h^v-OK-VKOftt^yimtS^I 1 - a) 
V^^Mz2, 4-v>f^;i.-3-a-K-5- (2- 
(4-vTy 7xx;i.) x^-;u) JL>t:mi\ 
1- (3- (2, 4-vyf^;i.-5- (2-h'J>^;i' 



v'j;UX^x;u) 5^xx;u) ) -2, 3, 3, 4, 4, 
5. 5-/s^$:7;U^Pi/^a/<>7^>(7)ftt?yicSIJg 
^1 2-b) T*f#b;Kfc1 - (3- (2->f^;u-6- 

(2- (4-i/T/7xx;U) XT-;U) /<>y^xx 
;U) ) 2, 3, 3. 4, 4. 5, 5-'v:^^i:7;i.:i-Pv 
^□K>i->$fflLA§ la^lif^filCOSf^ ^ ff 3 C t (3 J: 
-:3r. TK«3tiC (5 4) r*^*:tx-i>vr 'j-;uxT> 
^ik^l^l. 2 5g (itX^6 3. 5%) ^»fco 

[0 15 5] 

[<b5 5] 



^2 



NC 



[0 156] 




■(54) 



H 



1 ) ' H-NMR (CDC I J tp) 
6 (ppm) 2. 1 7 2. 1 8 2. 2 8 2. 3 4 2. 4 2 
2. 4 0 (tt(*S14(* s 9H) 
7. 26-^7. 96 (m 11 H) 

2) MS 
m/e 68 2 (M* ) 
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3) I . R 

V (cm'' ) 2 2 2 8 (CN) 
[0157] (SgffiWl 4) 

1, 2-t*X (3- (2. 4-vy5^;U-5- (2- 

(4-v7y :7x^;u) x^^-ju) f^x-;u) ) -3. 

3, 4, 4, 5, 5-'^^-9':7;L':j-Pv^P'<>5'>0 

|g!SWi 1 -a) r*f#b;txtc2, 4-vy^;u-3-a 
-K-5- (2- (4-v7'y7x^;u) x5^-;i.) ^ 



[0 15 9] 



[oi6o]Keffgi (oaiiRx^^ hJK^a^s) 

^S£«qi T'f#btltc<b^^$^>-tf>lr2. 63x10 
mo I / I (C^^^J:5lr?g«Lr^#fc?g;*$^ 1 cmx 
1 cmx 4 cm(^e3l*'5X-fe;u[cA4ifco dtil::*'^ 
x:7-f ;u^i-$g)tLtr 1 oowtgSE^fflff^^LNr 

8HfU>S:A<b3 6 5 nm(7)3t^3 0^fyiKg|tL. 

-^SIHJfe*':/ h:7^;u^i-ic»3$LT. 500nmm 
±CD*^3 0^>lfflRSStLjS«^3ife$-y-fc«. ^ 

[0161] HJSWi a)<b^ia(^oL>r. Sfei*. fc<fc 



:*-:7x>^fflixr*ffi«qi -b) &i;i -c) <t(^»co 
Sf^^^T5ci:lCcfcorTIS«®a (55) -e^$;H€) 
vT'J--/UXx>S^k^1*I1 . 25g (ilR$6 3. 5 

[0 1 5 8] 
[^b5 6] 



h;u$Sl ic^-To Eli 
^ffiy. «fettll(7)5ftiS7.'<^ h;KDqai|x«^li6 4 2 

•e(7)ik^<acoi3a3tJtiio. 2or*S)y. ^JTuajt^ai* 

it»(CJ:y 7 6 00i:t^9iS^^^l^^Lfcc X. CCD« 

[0 16 2] *ffii5q2 A^b 1 4o^b^^alcoL^r 

tf^»?feaS*Lfc. «fett:a)«iittffi*afi (Amax ) 
CCOffi^iKfidS^lt-S^b^iatD^^^Sift^a (e A 
max) ti9.^\Zht>^X7^ito 

[0 16 3] 

[SI] 




1) ' H-NMR (CDC I 3 4» 60MHz) 
d ( p p m) 

2. 20 (s 3H) 2. 38 (s 3H) 
7. 60 (s 4H) 

2) MS 

m/e 6 4 6 (M* ) 

3) I . R 

1/ (cm'' ) 2 2 2 7 (CN) 
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X max(nin) 








642 


7600 


mm 2 


<fc37 


634 


16000 




fb38 


662 


21800 




<k3<? 


683 


19900 


mams 




659 


18500 






653 


20100 






684 


10400 






632 


9500 






565 


21000 


10 




595 


14400 






596 


20100 






595 


20000 






597 


12400 


SJIfHI 14 


it5€ 


644 


15900 



[0 16 4] Sfc. SliS«!i2A^t, 1 Aa)it-^mzr}i^x 

[0 16 5] KK#32 (U^^V'()U2^'Pa)m^)i&Lm 

nMm9V^ii,iltzit■B^<D^ 0mgS;K'J7.^L/>1 
0 0mgi:^tl::+i'U>1 m I l=i8«L. C^l$3cm 

[0 16 6] *"7XT^7-<;u^-$ 

S^Lfcl 0 0mW7Kffl*ri:<fcy36 5nmjt$tafaS 
fe-rS*-ei 0»P5BaStLfcS5 6 5 nmlCfctt^Kit 

[0 16 7] ±tB*ISWa)*"5X7-f;u5»-$5il 

ffljtS 3»raBg»tL;fife*-t*-fc«. 56 5nmlCfcltS 

[0 16 8] C:(D3 6 5 nmJt. 5iajt(D5ESBaiitlC* 

fceSSEl SlC^r. 01 5lC*f«!lC, 2 0 OS* 
;Sft$aiyiiLrtlD«?S3tiS0. 20 1(;«L0. 1 
8 Ot 9 0%«feLfi»'SfflyiiL^14$*LTLNfc, 
[0 16 9] Keens («ffH^t.1t) 
a y jI LH^I.14t?ffiffl L fc 1 0) t l^ttl- L Tf^ S L fcS 

AO). 6 6 5 nml-j3(+4?Rjta(08 Ot, 6 5%RH 

irj3i+i)SBSEft^iai 6{-ni-r<, 

[0 1 7 0] 01 6l-nir»(-, 3 0BlfflgfflLrttt 
fflflftitgO. 20 1(-«L0. 1 8 1 t 90%3tfettK 

[017 1] C<Z)«lz. x^-;uS(Di9Alc<*:y. 



ttlcStifcitgEJiWl^, «¥«1^. ia*««. 
[0S0)fBfm)a:SiB^] 

[02] nmm2v^e>*itzit^«io. ^:/-if 
[03] mmmsvmhMzit^mo). '<>-t?>i8js>i' 

[04] SliStM4t?|#f,tLfcfc^«50, Kvif^^jftt^i 

[05] SI!Sfi»l5-e»t,:h,fc<b^«)(D, 'O-tf^iSa* 
[06] SlJ6«>i6r-l#btT,fc<b^iaa). ^^v-tf^isa* 
[07] mmm7v^f>titzit-^^o, ^lynymmfi 
[08] Slifi«i|8-e»f>*ifc<b#1«ia). '<>-tf>»ja4' 
[09] SgJfi«9-c»b*ifc<b^l4iro. '<:/-if>«ja4' 
[010] S?!S0?i o-C{»C)*tfcjk^«j(0. 'Oif^* 
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[01 3] mmm^ sv^i^titzit^^o. o-^i^m 



[01 4] sgjs«5i 4-e»b*tfc<b^i*a). ^>-tf>js 
[015] ^mm9v^^i^J^tzit^^oM^^y ^ 

4^03 6 5 nm3t. Pl«5tSSP.Jtl::ff 5 5 6 5 n ml:: 

fcit^K3tSX<b$^jtL/::0r*fe-So 
[01 6] mmm9v^htifzit^i^im^)i&Lft!k^ 

5%RHlCfclt§gBSjb^^FLfc0-e&'So 




[01 6] 



0^ 




0 5 10 15 20 25 30 



mB^ (B) 
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[02] 




^M. (nm) 



[@3] 

Tl.O 




250 450 650 850 

iSLS. (nm) 
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[134] 




[135] 




25 



me] 




iKfi (nm) 




26 



me] 



I 




(nm) 



[139] 



O 

CD 




. S^S (nm) 



27 



m^ 0] 



s 



•a 
8 



300 450 650 
zSS (nm) 



850 



II 1 ] 




300 



450 



650 

( n m) 



850 
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m^ 2] 




?£g (nm) 



m^ 3] 




St^ (nm) 



29 



II 4] 




450 650 
ifcfi (ncn) 



850 



(51)lnt,CI. 

G0 3C 1/73 



5 0 3 



F I 

G0 3C 1/73 



5 0 3 
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